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Abstract

Six seeds belonging to legume species; Vicia faba, Phaseolus vulgaris and Lens culinaris; were
analyzed using SDS-PAGE procedure. Extremely low polymorphism percentage (9.5%) was recorded in
the protein pattern that scored a total number of 21 detectable bands with molecular weighs ranging
from 170 to 39 kDa.. Only two bands with molecular weights 170 and 130 kDa disappeared in Vicia
faba seeds purchased from Qalyubia. The UPGMA dendrogram confirmed the low genetic variability of
the six samples that divided into two principle clusters with genetic distance of 0.25. The results led us
to confirm that the quality of protein in the studied leguminous seeds was similar.
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1. Introduction: Legumes family (Fabaceae) are

a very diverse group varying from perennial to
annual, and include vines, trees, shrubs, herbs,
and some aquatic species. It is considered as the
second to grasses in agricultural importance and
is the third largest family of higher plants (Young
et al. 2003,199-204, and Omonhinmin et al.,
2013,2157-2163). Their appearance ranges from
small plants of the deserts or arctic/alpine areas to
trees of the tropical rain forests. In the world,
legumes are a vital vegetation type spread
throughout the temperate and tropical regions
(Rundel,1989,377-398). Legumes family includes
some 670 genera (Polhill 1994), more than
21,000 species (Christou,1994,165-185). But,
another phylogenetic analysis based on molecular
studies determined 727 genera, 19,327 species
(Lewis et al.,2005,130-162). They are known for
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their characteristic seed-bearing pods and their
nitrogen-fixing capabilities. Legumes are a vital
part of many ecosystems

legumes are considered as a good source of
vegetable protein because of their high protein
content, ranging from 20% in pea (Pisum
sativum) to 40% in lupine (Lupinus albus). Bean
(Vicia faba) seeds is an annual plant in the
legume family, exceeding a meter in length. It is
a common food and is easy to digest. Its fruits
can be kept frozen, and are eaten cooked, dried,
or canned. The protein percentage in its seeds
reaches about 30% and the carbohydrates
percentage is 50-60%. Phaseolus vulgaris beans
are a source of protein, carbohydrates and dietary
fiber. Fiber may reduce how much cholesterol
absorbed by the body. Enzymes in Phaseolus
may also decrease how much starch the body
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absorbs. Green beans strengthen the immunity of
body, because they clearly contain anti-
inflammatory and antioxidants substances, which
help in identifying many immune diseases. Green
beans are rich in vitamins such as vitamin C and
zinc. Lentils (Lens culinaris) seeds are an
important source of protein, vitamins, fiber and
minerals. They are consumed split or whole and
can be cooked in different ways, often used in
stews, soups, dips and salads. They are
considered as a healthy food choice contributing
to feelings of fullness and potentially aiding
digestion. They can improve soil fertility through
nitrogen fixation (Cereletti,1979,165-185).

Because of their high content of protein, the
legumes are considered to be a kindly and
inexpensive alternative to animal proteins for
human consumption mostly in the developing
countries. Proteins are gene products that are
often quite stable, and easy for handling (Igbal et
al.,2005,87-96). Furthermore, proteins can be
utilized as biological markers and if properly
analyzed and studied can lead to identification of
candidates with valuable industrial, medicinal, or
nutritional applications. Genomic or proteomic
studies could supply these advantages in addition
to being more dependable than field-based
morphological, cytological or agronomic
evidences.

Due to the storage protein is not sensitive to
environmental variations, being the third-hand
copy of DNA and reviewing the genetic make-up
of the plant species (Singh et al.,2002,430-436),
sodium dodecyl sulphate polyacrylamide gel
electrophoresis (SDS-PAGE) was known as a
widely used technique for resolving the total
proteins and so very useful to study intra and
inter specific relationships (Yousaf et al.,2008,
2293-2297). SDS-polyacrylamide gel
electrophoresis is a dependable method of genetic
description because electrophoretic profiles of the
protein subunits are related to the genetic
background of the proteins and can be used to
validate the genetic make-up (Rehana et al.,
2004,139-143).

Taking into account the importance of protein
profiling, our study was conducted to characterize
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and estimate variability in six legume seeds
belonging to three species ; Vicia faba, Phaseolus
vulgaris and Lens culinaris. We hope that the
results of the research will give a good perception
for the protein inside leguminous seeds, and thus
the matter will be reflected in the economic and
nutritional importance of these seeds.

2.Methods of Research and the tools

used

Plant Materials

The seeds of legume species; Vicia faba,
Phaseolus vulgaris and Lens culinaris; were
purchased from markets from two governorates;
Cairo and Qalyubia, Egypt as mentioned in
Table 1.

SDS-PAGE technique

SDS-PAGE was performed in 14 %
acrylamide slab gels depending on the system of
(Laemmli,1970,680-685). The extraction Of
protein was conducted by mixing some seeds of
each species with an equal weight of clean, pure,
sterile fine sand. The seeds were then ground to
fine powder using a mortar and pestle and
homogenized with 1.5 M Tris-HCI buffer, pH 8.8
in clean Eppendorf tube and left in refrigerator
overnight (Badr,1995,183-191). Then 20y of
each sample supernatant, after mixing with
bromophenol blue stain, was loaded in the gel.
After experiment finished, the gel was stained in
coomassie brilliant blue-R250 solution, then
distained and photographed to be analyzed.

Data Analysis

Differences of intensity among bands of the
different samples were not considered. The clear
defined bands are used to estimate levels of
polymorphism by dividing the polymorphic ones
by the total number of gained bands. Then the
presence or absence of each band was treated as a
binary character in a data matrix (coded 1 and 0,
respectively) to construct dendrogram among the
six samples using computer program SPSS-11.
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3. Results of Research

The SDS-protein profile of the six seeds of
legume species; Vicia faba, Phaseolus vulgaris
and Lens culinaris is appeared in Fig. (1). Table
(2) revealed a total number of 21 detectable
bands with molecular weighs ranging from 170 to
39 kDa. Extremely low polymorphism percentage
(9.5%) was recorded in the protein profile as
measured in Table (3). Nearly no intra and inter
specific variations were observed in protein
profile. Two bands with molecular weights 170
and 130 kDa disappeared in Vicia faba seeds
purchased from Qalyubia.

The UPGMA dendrogram (Fig.2) confirmed
the low genetic variability of the six samples. It
divided them into two principle clusters with
genetic distance of 0.25. Samples; Vicia faba
(from Cairo), Phaseolus vulgaris (from Cairo and
Qalyubia) and Lens culinaris (from Cairo and
Qalyubia) were grouped in one cluster, whereas,
the other cluster included Vicia faba (from
Qalyubia). According to results of the SDS-
PAGE, the overall blueprint of seed storage
proteins show very low degree of heterogeneity
may be attributed to family homogeneity or
purity in protein content.

Table (1): . Names and purchasing places of the seeds of the legume species.

No. Species Governorate
1 Vicia faba Qalyubia

2 Vicia faba Cairo

3 Phaseolus vulgaris Qalyubia

4 Phaseolus vulgaris Cairo

5 Lens culinaris Qalyubia

6 Lens culinaris Cairo

Table 2. Molecular weights of the seed protein bands and their presence (+) or absence

(-) in the legume seeds.

Mw (kDa) 1 2 3 4 5 6
170 - + + + + +
163 + + + + + +
160 + + + + + +
150 + + + + + +
130 - + + + + +
115 + + + + + +
100 + + + + + +

97 + + + + + +
94 + + + + + +
80 + + + + + +
75 + + + + + +
72 + + + + + +
67 + + + + + +
63 + + + + + +
60 + + + + + +
56 + + + + + +
53 + + + + + +
51 + + + + + +
49 + + + + + +
42 + + + + + +
39 + + + + + +
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Table 3. Number and types of the SDS-PAGE bands as well as the polymorphism percentage
generated in the six legume seeds.

System Monomorphic  Polymorphic band Total Polymorphism
band Uniaue Shared bands (%)
SDS- 19 0 2 21 9.5
M 1 2 3 4 5 6 Dendrogram using Averages Linkage {Batwesn Groups)
. of - t: ﬂlln‘?l.uﬂ Distance l'.hld:l; Cambina n? glg

Kda LG k]
180 w o
140

-

Figure 1. Seed protein profile of the six legume Figure 2. The dendrogram showing genetic
seeds using SDS-PAGE. M: Marker relationship among of the legume species.
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4. Interpretation of Results

Different electrophoretic methods based on
storage protein profiles have been utilized for the
characterization and identification the of cultivars
and crops. Some authors proposed that seed
protein patterns may be useful for taxonomic
relationships within some species (Duran et
al.,2005,1320-1328).

The SDS-protein profile of the six seeds of
legume species; Vicia faba, Phaseolus vulgaris
and Lens culinaris is appeared in Fig. (1). Table
(2) revealed a total number of 21 detectable
bands with molecular weighs ranging from 170 to
39 kDa. Extremely low polymorphism percentage
(9.5%) was recorded in the protein profile as
measured in Table (3). Similar findings were
detected by Zubaida et al.,(2006,99-106) and
Aniel et al. (2010,23-27) scored 15 protein bands
with molecular weights ranging from 80.8 to 22.4
kDa in seeds of 10 cultivars of C.annuum L.

Nearly no intra and inter specific variations
were observed in protein profile. Two bands with
molecular weights 170 and 130 kDa disappeared
in Vicia faba seeds purchased from Qalyubia.
The UPGMA dendrogram (Fig.2) confirmed the
low genetic variability of the six samples.

It divided them into two principle clusters
with genetic distance of 0.25. Berber and Yasar
(2011,1085-1090) characterized 28 bean cultivars
from Turkey by the numerical analysis of seed
protein  patterns obtained by SDS-PAGE
technique. Their study indicated that the
numerical analysis offered no final answer to the
identity of bean genotypes because that it was not
sufficient as a typing tool for the differentiation
of bean genotypes cultivated in Turkey.

According to results of the SDS-PAGE, the
overall blueprint of seed storage proteins show
very low degree of heterogeneity may be
attributed to family homogeneity or purity in
protein content. Odeigah et al. (1999,127-131)
and Fufa et al. (2005,133-146) detected a similar
visualization.
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Seed protein patterns of 47 accessions of
eleven species of legumes were studied, by
extracting the total proteins from ten single seeds
and performing SDS-PAGE. All eleven species
were clearly recognizable from their protein
banding patterns, but only Phaseolus vulgaris
expressed high intraspecific variations. Variation
in other species was very limited (Valizadeh,
2001,287-292). Ghafoor et al. (2003,613-624)
and Nisar et al. (2007,1575-1581) detected low
intraspecific  diversity in  Cicer arietinum
depending on SDS-PAGE for seed protein
patterns and concluded that the storage seed
protein is a very conservative trait and that the
seed-protein patterns are greatly species-specific.

5. Conclusion

In conclusion, nearly no intra and inter
specific variations were detected in The seeds of
legume species; Vicia faba, Phaseolus vulgaris
and Lens culinaris, therefore application of other
techniques such as native-PAGE is recommended
for more characterization and discrimination
among these seeds. However, our results lead us
to confirm that the quality of protein in the
studied leguminous seeds is similar, which
indicates that the use of any of them in the field
of nutrition will be similar in terms of benefiting
from the protein component.

Conflict of Interests
The authors have not declared any conflict of
interests.

Acknowledgement

First of all we thank God for the most mercy
for enabling us to present this project in the best
form that we wanted to be, we would like to
thank our supervisor of this project, Dr. Shawkat
Mahmoud Ahmed for his valuable help and
advice to come out with this project.

Volume 1, July 2024



References and Sources

Aniel, K. O., Rupavati T., Tata S. S. (2010).
Molecular biology & biotechnology seed storage
protein profiles in cultivars of Capsicum annuum
L. Recent Research in Science and Technology.
3:23-27.

Badr, A. (1995). Electrophoretic studies of seed
protein in relation to chromosomal criteria and
relationships of some taxa in Trifolium. Taxon.
44:183-191.

Berber,I.,Yasar, F. (2011). characterization of
bean (phaseolus vulgaris I.)cultivars grown in
turkey by sds-pageof seed proteins. Pakistan
Journal of Botany, 43(2): 1085-1090.

Cereletti, P. (1979). The legume proteins.
Proceedings of Congress of PPI. Perugia, Italy,
30 May -2 June, 31-57.Christou, P. (1994). The

biotechnology of crop legumes. Euphytica,
74:165-185.
Duran, M.W., Blair M.C., Giraldo R,

Macchiavelli E., Prophete J.C., Nin J.C., Beaver
J.S. (2005). Morphological and Molecular
Chacterization of Common Bean Landraces and
Cultivars from the Caribbean. Crop Science, 45:
1320-1328.

Fufa, H., Baenziger, P.S., Beecher, B. S,
Dweikat, 1., Graybosch, R. A., Eskridge, K. M.
(2005). Comparison of phenotypic and molecular
marker based classifications of hard red winter
wheat cultivars. Euphytica. 145: 133-146.

Ghafoor, A., Gulbaaz, F.N., Afzal, M., Ashraf,
M., Arshad, M. (2003). Inter-relationship
between SDS-PAGE markers and agronomic
characters in chickpea (Cicer arietinum L.).
Pakistan Journal of Botany, 35: 613-624.

Igbal, S.H., Ghafoor, A., Ayub, N (2005).
Relationship between SDS-PAGE markers and
Ascochyta blight in chickpea. Pakistan Journal of
Botany, 37:87-96.

6

Basic Sciences Sector, Department of Biological and Geological Sciences, 180

Laemmli, U. (1970). Cleavage of structural
proteins during the assembly of the head of
bacteriophage T4. Nature. 227: 680-685.

Lewis, G., Schrire, B., MacKinder, B., Lock, M.
(2005). Legumes of the world. Royal Botanic
Gardens, Kew, UK.Michener, C. and Sokal,
R(1957). A quantitative approach to a problem in
classification. Evolution, 11:130-162.

Nisa,r M., Ghafoor, A., Khan, M.R., Ahmad., H.,
Qureshi, A.S., Ali, H. (2007). Genetic diversity
and geographic relationship among local and
exotic chickpea germplasm. Pakistan Journal of
Botany, 39: 1575-1581.

Odeigah, P.G.C., Oboh, B.., Aghalokpe, I.0.
(1999). The characterization of Nigerian varieties
of pepper, Capsicum annuum and Capsicum
frutescens by SDS  polyacrylamide  gel
electrophoresis of seed proteins. Genetic
Resources and Crop Evolution. 46: 127-131.

Omonhinmin, C.A., Ogunbodede, O.O. (2013).
Genetic diversity, taxonomy and legumins
implications of seed storageprotein profiling in
Fabaceae. African Journal of Biotechnology,
12:2157-2163.

Polhill, R.M. (1994). Classification of the
Leguminosae. Bisby, Buckingham, Harborne
(editors).  Phytochemical dictionary of the

Leguminosae. New York, USA, Chapman and
Hall.

Rehana, A., Rabia, S., Afzal, M., Akthar, S.
(2004). Inter and Intraspecific variation in SDS-
AGE of total seed protein in rice (Oryza sativa
L.) germplasm. Pakistan Journal of Biological
Science, 7, 139-143.

Rundel, P.W. (1989). Ecological success in
relation to plant form and function in the woody
legumes. In: Advances inlegume biology. CH,
Stirton, JL, Zarucchi,). Monog. Systematic
Botany Missouri Botanical Garden, 29:377-398.

Singh, K.B., Foley, R.C., Onate-Sanchez, L.
(2002). Transcription factors in plant defenseand

Volume 1, July 2024



stress  responses. Current  Opinion in Plant
Biology, 5,430-436.

Valizadeh, M. (2001).Seed Storage Protein
Profile of Grain Legumes Grown in Iran using
SDS-PAGE. Agricultural Science & Technology.
3: 287-292.

Young, N.D., Mudge, J., Ellis, T.H.N. (2003).
Legume genomes: more than peas in a pod.
Current Opinion in Plant Biology, 6: 199-204.

Yousaf, Z., Masood, S., Shinwari, Z.K., Khan,
M.A., Rabani, A. (2008). Evaluation of
taxonomic status of medicinalspecies of the
genus Hyoscyamous, Withania, Atropa and
Datura  based on  polyacrylamide  gel
electrophoresis. Pakistan Journal of Botany,
40:2293-2297.

Zubaida Y., Shahib M., Zabta S. K., Ajab K. M.,
Ashig R. (2006). Evaluation of taxonomic status
of medicinal species of the genus Solanum and
Capsicum based on polyacrylamide gel
electrophoresis. Pakistan Journal Botany. 38: 99-
106.

7

Basic Sciences Sector, Department of Biological and Geological Sciences,

181

Volume 1, July 2024



Basic Sciences Sector, Department of Biological and Geological Sciences, 182  Volume 1, July 2024



	(1 Project paper 2024
	(4) kidney failure &vit C bio_امنيه
	(5) Iman Hassan green insecticides (Moringa)
	(6) heat effect on kiney &liver Dr. Hanaa  Rizk 
	Biocomputer- د. محمد إسماعيل
	Developing Children’s Awareness of
	final paper 1 علوم (1)
	Geohazards studies of the coastal plain in Egypt
	Geological studies of the coastal plain of Egypt
	Medical Geology-final
	prof. shawkat  بحث مشروع التخرج
	اد..وليد of biology. coarse diffic - انجليزي.(3)
	مشروع التخرج
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page



